Supplemental materials and methods

Isolation of CD34
+ cells
CD34 + cells were recovered from leukodepletion filters obtained from the Etablissement Français du
Sang-Alsace following a procedure described by Ivanovic 1 . A viability of 83.30 ± 1.96 % and a CD34 + purity of 82.80 ± 2.25 % were routinely obtained (n= 6).
Production of mesenchymal stromal cells
Bone marrow (BM) aspirates were obtained from patients undergoing cardiac surgery after written inform consent of the donor. BM mononuclear cells were isolated by Ficoll density gradient and seeded at 10 4 cells/cm 2 in -MEM (Life Technologies, Carlsbad, CA) supplemented with 10% screened fetal calf serum (FCS, Hyclone, Logan, UT), 100 IU/mL penicillin, 100 mg/mL streptomycin, and 1 ng/ml fibroblast growth factor 2 (Cellgenix, Freiburg, Germany) 2 . Adherent cells were replenished twice a week with fresh culture medium until confluence (P0). MSC were then harvested using trypsin, and seeded at 500 cells/cm 2 until confluence (first passage, P1). MSC batches displayed similar cell morphology and phenotype including a lack of CD45, CD14, CD34, and CD31 together with a strong expression of CD73, CD90, and CD105. MSC were maintained in α-MEM medium supplemented with 10% fetal bovine serum (Invitrogen, Cergy Pontoise, France) and 1 ng/mL recombinant human FGF2.
Quantification of proplatelet-bearing MK
The percentage of MK extending proplatelets was determined in the culture wells by phase-contrast microscopy. In each culture, at least 100 MK were analyzed and images were acquired using a Zeiss Axio Vert.A1 microscope with a 20x objective (Marly le roi, France).
Numbering, isolation and functional studies of cultured platelets
Determination of platelet number. Culture-derived platelets were released following successive pipetting with 1 µM PGE1 and 0.02 U/mL apyrase. CD41/CD42b double positive events, having the same scattering properties as human washed blood platelets, were counted as platelet-like particles (PLP).
Platelet isolation. Platelet-like particles were isolated on a BSA gradient, centrifuged and resuspended in Tyrode's albumin buffer and then labeled with RAM.1-488 (10 µg/mL) for 15 min at 37°C. Human washed platelets were prepared as described 3 and labeled with RAM.1-488 after the first wash. Briefly, platelet-rich plasma was obtained by centrifugation of whole blood at 250 x g for 16 min. After 10 min incubation at 37°C, PRP was centrifuged at 2,200xg for 15 min. The platelet pellet was then washed twice after centrifugation at 1,900xg for 8 min in Tyrode's albumin solution (137 mM NaCl, 2 mM KCl, containing 0.5 M PGI2 , to prevent transitory platelet activation, and finally resuspended in the same buffer containing 0.02 U/mL apyrase to prevent desensitization of platelet ADP receptors during storage and adjusted at 300,000 platelets/µL. Platelets were kept at 37°C throughout all experiments.
In vitro flow-based adhesion assay. Flow-based assays were performed as previously described by
Schaff et al 4 . The microfluidic devices were coated with collagen (200 µg/mL) and whole blood with labeled platelets added at a 1/100 ratio was perfused through the coated channels with a syringe pump (Harvard Apparatus, Holliston, MA) at 37°C and at 300 s 
CD41
+ and CD34 + CD41 low cells. Cells were cultured, sorted and sub cultured as in Fig. S2 , RNA was extracted from each population at day 10 and 10+4 and subjected to RT-PCR amplification with primers for c-MYB, NF-E2, and FOG1. Primers for each gene were purchased from Genocopoeia (Tebu, Le perray en Yvelines, France). Bands were analyzed using the Geldoc software (Biorad). The bar graphs correspond to the ratio of the signals of each transcript and that for S18 used as internal control. Each point represents the mean of two experiments. 
CD34
+ cells were cultured in a serum-free medium containing CC220 cytokine cocktail from day 0 to day 7 and with TPO (50 ng/mL) from day 7 to day 14 without MSC or conditioned media (Ctrl), in the presence of a monolayer of MSC (+MSC), or in the presence of 5, 10 or 20% of conditioned media (CM1 for D0-7 followed by CM2 for D7-14). 
